interested in determining whether embryonic crocodilians can protect tissue pH during 111 acute hypercarbia hypoxia, similar to that observed in C. serpentina. Therefore, Alligator 112 mississippiensis (Daudin, 1802) embryos were exposed to hypercarbic/hypoxic 113 conditions to induce a severe acute respiratory metabolic acidosis. The impact of this 114 exposure on blood and tissue acid-base status was examined to gain insight into the 115 pattern of pH regulation in embryonic crocodilians and to determine whether they also 116 employ preferential pH i regulation. 117
118

Material and methods 119
Subjects of study 120
Alligator mississippiensis embryos were collected from the Rockefeller Wildlife 121
Refuge at Grand Chenier, LA, USA and transported to the laboratory at the University of 122
North Texas where they were incubated at 30 o C in a walk-in incubator ensuring all 123 embryos developed as female. The developmental stage of a clutch upon arrival was 124 determined by a combination of candling and dissections and then estimates from that 125 point onwards were calculated based upon accumulated thermal units (days of incubation 126 × temperature of incubation). All embryos were placed in plastic containers and placed in 127 a bed of moist vermiculite mixed in a 1:1 ratio of vermiculite to water. invasive and no anesthesia/analgesia was required; the entire surgical procedure took 7-140 10 minutes. Following catheterization, the catheter was fixed to the shell with 141 cyanoacrylic glue and the embryo was placed in a water-jacketed multi-chamber 142 experimental unit (~700 cm 3 per chamber, one embryo per chamber) and allowed to 143 ADInstruments CO, USA). Pressure transducers were calibrated prior to each 155 measurement period with a vertical column of saline, and heart rate was determined with 156 a software tachograph that integrated the arterial pressure trace. 157
Experimental treatment and physiological measurements 158
Embryos reared in normocarbic/normoxic (0.03 kPa PCO 2 , 21 kPa PO 2 ; air) were 159 removed at 70% of time to hatch (referred to as 70% of incubation from this point 160 forward) at which time the mean embryo weight was 15.7 ± 0.5 g. The embryos within 161 the egg were then subjected to exposed for 1 h to either air or hypercarbic hypoxia (13 162 kPa PCO 2 and 9 kPa PO 2 ; H13). A 1 h exposure duration to hypercarbia was chosen to 163
depress pH e and elevate tissue CO 2 to look for preferential pH i regulation as it is known 164 that the egg shell is very gas permeable (Tazawa et al. 1988 ) and in chicken embryos 165 impairment of CO 2 excretion through submergence of the egg in water resulted in a rapid 166 assuming alligator embryos would behave similar to that of chicken, a pronounced 171 elevation in CO 2 would be achieved < 20 min allowing time for blood and tissue CO 2 172 levels to equilibrate. H13 was generated using compressed O 2 , CO 2 , and N 2 regulated 173 with mass flow controllers for nitrogen, oxygen and carbon dioxide (GFC Aalborg;D r a f t Electrochemistry, IL, USA). Gas composition in the chamber changed within 60-120 178
seconds. 179
Following exposure, approximately 150-300 µL of blood was sampled from the 180 CAM artery by disconnecting the pressure catheter to allow blood to passively flow into a 181 1 mL heparinized syringe. Blood was then separated into two aliquots with the first 182 aliquot being used to immediately measure blood pH (pH e ; model BMS 3 MK 2; 183
Radiometer; Copenhagen, Denmark). The second aliquot was centrifuged (3 min at 184 10,000 rpm) and plasma was removed for immediate measurement of total CO 2 (TCO 2 ) 185 (Corning 965 TCO 2 Analyzer; Essex, UK) and red cells frozen for later analysis of pH i . 186
Embryos were then euthanized with an overdose of sodium pentobarbital (100 mg kg -1 ) 187 injected into the CAM artery. Tissues (heart, brain, liver, white muscle and kidney) were 188 then quickly dissected (within 5 min), placed in micro-centrifuge tubes, frozen in liquid 189 (Fig. 1C) . 224
Interestingly, these pH i values are relatively low (Fig. 1B,C) animals, the capacity for pH i regulation in turtles appears to be the greatest at 70% of 291 incubation (Fig. 2) . 
